Inhibition of the Cl-/NaCO3- anion exchanger by xipamide in human red blood cells.
The mechanism of action of classical loop diuretics of the 2- or 3-amino-5-sulfamoylbenzoic acid and (aryloxy)acetic acid families involves competition with chloride for a common site on the (Na+, K+, 2Cl-) co-transport system. However this is not the mechanism of action of some high-ceiling diuretics like muzolimine, MK 473, xipamide, indapamide and clopamide, which are not carboxylic acids. We evaluated three of these latter diuretics (xipamide, muzolimine and clopamide) for their inhibitory effects on five ion transport systems in human red blood cells: (i) Cl(-)-dependent (Na+, K+) co-transport, (ii) (NaCO3-/Cl-) anion exchanger, (iii) (Cl-, K+) co-transport, (iv) Na+, K+ pump and (v) Na+: Li+ counter-transport; and on one ion channel the Ca2+-dependent, K+ channel. All erythrocyte transport pathways were resistant to the three diuretics studied (IC50 of 10(-3) M or higher) with one remarkable exception, the (NaCO3-/Cl-) anion exchanger. This transport system was inhibited by xipamide (IC50 of 2.5 +/- 0.4 X 10(-5) M, mean +/- S.D. of five experiments) and less potently by muzolimine (IC50 of 1.1 +/- 0.3 X 10(-4) M, mean +/- S.D. of three experiments). Clopamide only inhibited the anion exchanger at high concentrations (IC50 of about 10(-3) M). Xipamide, the most potent diuretic in this test, was at least one order of magnitude more active than furosemide, ethacrynic acid, hydrochlorothiazide and amiloride. Inhibition of the anion carrier could be involved in the diuretic action (inhibition of CO2-stimulated NaCl absorption in the TAL) and/or in the antihypertensive action (inhibition of net NaCO3- influx and secondarily of Ca2+ influx through Na+: Ca2+ exchange in vascular smooth muscle cells of xipamide).